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Micro-patterned surfaces are of great importance to the development of modern 
science and technology, and the study on the new patterned machining and fabrication 
of micro-patterned materials has also aroused extensive interest of scientists. In recent 
years, a variety of physical, chemical and biological surface patterning machining 
emerge continuously, among these techniques, the hydrophilic/hydrophobic patterning 
with wettability differences attracts extensive attention. In this technique, it is not only 
to be able to achieve the order integration of hydrophilic and hydrophobic micro-cells 
on the same surface, but also to fabricate novel micro-patterned functional materials, 
which provide a flatform to investigate the physical, chemical and biological 
phenomena occurred in the small size range, such as the quantum confinement within 
the nano-structure, the growth of crystals and cells on patterned surfaces. This will be 
possible to be further expanded the applications of the hydrophilic/hydrophobic 
patterning technique in high-tech fields, such as micro-fluidic devices, micro-reaction 
vessel, the electronic circuit board, biomedical materials and advanced materials with 
high performance. 
In this work, we used the surface molecular self-assembly and photo-catalytic 
transfer technology to construct the superhydrophilicity/ superhydrophobicity 
micropatterns on the titania (TiO2) substrate. Following the micropatterned template, 
we successfully prepared a series of micropatterned functional materials. The main 
works and progresses of this thesis are listed as follows: 
1. The fabricating process of superhydrophilic/superhydrophobic micropattern on 
TiO2 nanotube films includes the following two steps. Firstly, the 
superhydrophobic TiO2 nanotube film was prepared by electrochemical 
anodization and self-assembled techniques. Secondly, the resultant 
superhydrophobic film was exposed to UV light through a photomask to 
selectively decompose the self-assembled PTES monolayer by the photocatalytic 
reaction on the TiO2 nanotube array films. Furthermore, the as-obtained 















a novel template.  
2. Based on the as-prepared novel template, various patterned Ag NP films with 
different particle size and density were fabricated on TiO2 nanotube array films by 
varying the charge density during the PC electrodeposition. The as-prepared Ag 
NP patterns exhibited particle size- as well as density-correlated UV-Vis 
absorbance and SERS effect. The SERS mapping of R6G molecules obtained on 
the patterned Ag NP films show a high-resolution SERS intensity distribution. It 
will be helpful evaluate the effect of SERS and its relevant factors.  
3. CaP thin film micropatterns were obtained via the as-prepared 
superhydrophilic/superhydrophobic template combined with the electrochemical 
deposition method. Scanning electron microscopy (SEM) and electron probe 
microanalyzer (EPMA) were used to confirm the successful fabrication of CaP 
micropatterns. In-vitro cell tests were used to study the biological performance of 
the as-obtained CaP micropatterns. The results showed that MG-63 cells were 
found preferentially attached on the superhydrophilic regions with CaP thin films, 
while the superhydrophobic regions with the PTES monolayers can effectively 
prevented the adhesion of cells on the surface, indicating that the cells had the 
selective adhesion action on the tiny units of CaP films. It is promising for 
developing a new cell chip for high throughput evalution of the cell behaviors. 
4. Based on the molecular self-assembly and photo-catalytic lithography techniques, 
two micropatterned templates (TiO2-PTES and APTS-PTES) with different 
wettabilities were fabricated on the titania film substrate. The adsorption behavior 
of bovine serum albumin (BSA) on the above two templates was investigated 
using fluorescent labeling in buffer solution with different pH values. The results 
showed that, for the TiO2-PTES template with great wettability differences, BSA 
would preferentially adsorb on the super-hydrophilic regions. For the APTS-PTES 
template with smaller differences in wettability, competitive adsorption 
phenomenon on the super-hydrophobic regions was found due to the hydrophobic 
interaction force between the albumin and the surface. As the pH value decreased 















adsorbed in the super-hydrophobic areas. The adsorption feature of the albumin 
may be closely related to the wettability and surface energy of the mateials. 
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